Conformation effects on the electronic structures of beta-alanine.
Ten low-lying conformers of beta-alanine have been studied by the hybrid density functional B3LYP/aug-cc-pVDZ method. Energetic extrapolation calculations at the MP3 and MP4(SDQ) levels of theory and the theoretical photoelectron spectra simulated with the electron propagation theory demonstrate that there are at least three gauche conformers (G1, G2, and G3) in gas-phase experiments. The calculated ionization potentials are in good agreement with the experimental data available in the literature. Natural bond orbital and atoms-in-molecules analyses exhibit a remarkable influence on the molecular electronic structures by the strong intramolecular hydrogen bonding O-H...N in the neutral conformer G2. Remarkable internal rotations of the COOH group are found in the cationic G1+ and G3+ with respect to the neutral conformers. A distonic [NH3+-(CH2)2-COO*] radical can be formed through the spontaneous intramolecular proton transfer in G2+. A novel intramolecular hydrogen bonding, C-H...O, is found in the anti A1+ cation.